EPA-R5-2017-001098_0000012

Application for Construction Permit

1 Introduction

Saint-Gobain Containers, Inc. (SGCI) operates a glass container manufacturing facility located
in Dolton, lilinois {see Figure 1). The facility (1.D. No. 031069AAl)} is authorized to operate under
CAAPP Permit No. 95090177, issued on June 26, 2001, by the lllinois Environmental Protection
Agency (IEPA), as a major source of nitrogen oxides (NO,), carbon monoxide (CQ), sulfur
dioxide (80,), and particulate matter (PM). The Dolton plant is located in Cook County, which is
designated as atiasinment with the National Ambient Air Quality Standards (NAAQS) for all
pollutants except for ozone (moderate nonattainment for the 8-hour standard} and fine
particulate matter known also as PM; s (nonaffainment with the 24-hour standard). The facility is
an existing major source under Prevention of Significant Deterioration (PSD) permitting
requirements, since emissions of at least one attainment pollutant exceed the PSD major
source threshaold. It is also a major source under Nonatiainment New Source Review (NNSR)
permitting requirements for ozone and for PMas.

SGCl is submitting this application for a construction permit according to the requirements in 35
lllinois Administrative Code (IAC) 201.152 to authorize the upcoming modification of Fumaces
#1, #2, and #3 at the Dolton facility. The proposed project will include the installation of
emission controls including a dry sciubber, electrostatic precipitator (ESP), and selective
catalytic reduction (SCR) to conirol SO,, PM, and NO, emissions, respectively, from the
Furnaces. At this time SGCl is considering the use of an integrated ceramic filter system
(ceramic filter technology with upstream alkali injection) to achieve SO,, PM, and NO, emission
reductions in lieu of the dry scrubber, ESP, and SCR represented in this application. SGCI
recently received approval for the use of alfernative technology from USEPA Region V (a copy
of the approval letter is located in Appendix C). If an alternative technology is chosen, then
SGCI will amend this application with the new control equipment information and any revisions
to process monitoring parameters that are needed. A change in the proposed emission control
technology would not affect the post-project emission rates as they are currently described.

In addition to the installation of controls, the project will include rebuilds of Furnaces #1 and #3
and the delimiting of the existing production capacity limit placed on Furnace #2. As a result of
this project, Furnace #1 will increase in capacity from 255 tpd to 383 tpd. The design capacity of
Furnace #2 will not be increased, however SGCl is requesting the removal of the capacity limit
previously imposed on Furnace #2 under permit 11100030, issued May 7, 2012. Furnace #3
will remain at the current design capacity. The increase in emissions refated to the project will
be below the levels triggering NNSR or PSD permitting requirements.

SGCl entered into a global consent decree with USEPA and several states, including lilinois,
which was entered by the United States District Court for the Western District of Washington at
Seattle on May 7, 2010 (the "GCD"). SGCI also seeks to incorporate certain requirsments and
limitations enumerated in the GCD for Furnaces #1, #2, and #3 into the construction permit
issued for this project. Under the GCD, SGClI is required to operate the proposed dry scrubber,
ESP, and SCR or glternative emission controls no later than December 31, 2014,
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2 Facility and Source Description

The Dolton facility is a glass manufacturing plant with three regenerative, natural gas-fired glass
melting fumaces. A process flow diagram for the furnace operations is included in Figure 2.

Raw materials, including silica {sand), limestone, soda ash, cullet {recycled glass), and lesser
quantities of refining agents, colorants, and decolorizers are received af the site and unloaded
into the material handling system. Generslly, the aggregate raw materials are first fransferred to
a receiving hopper and then sent to storage silos via a bucket elevator, Cullet is obtained both
on-site from recycled scrap and off-site from third party recycling centers and other similar
sources. From the siorage silos, the raw materials are transferred through a gravity feed
system to a weigh hopper before being combined according fo the batch specificationin a
mixer, thoroughly mixed, and conveyed to storage bins above the furnace. The combined
material is then continuously fed into the furnaces via the furnace feeders. The raw material
feed operation is automated such that a preset level of molten glass is maintained in the
furmnaces.

In the Furnace melters, the raw materials are melted into molten glass. Heat to maintain the
glass in a moiten state is supplied by natural gas and submerged electrodes (electric boost).
The Dolton Furnaces are each a regenerative type, where the furnace firing occurs in cycles in
order to recover waste heat. During the first cycle, the furnace exhaust is routed through a set
of regenerator chambers lined with checker bricks on one side of the furnace. The bricks
recover residual heat from the furnace exhaust. During the second phase, the exhaust flow s
reversed and the incoming combustion air is passed through the heated regenerator chambers
so it is pre-heafed before entering the melter, During each cycle, the exhaust gases are routed
to a stack which emits {o the atmosphere. Each Furnace currently vents through two stacks
(one for each firing cycle), but as a result of this project the three furnace exhausts will be
combined and routed through the planned emission controls prior to discharge through a single
stack.

As raw material enters each furnace melter, it floats on top of the molten glass already in the
furnace. The material subsequently melts into molten glass, and is refined (removal of trapped
gases and bubbles) and homogenized within the melter. Nearly bubble-free molfen glass is
continually withdrawn from each furnace into the distributor and then flows through shaltow
refractory channels called forehearths, each of which leads to one of the two individual glass
container production lines, or “shops”, associated with each of the furnaces (Shops #11 and
#12, #21 and #22, and #31 and #32, respectively). The distributor and forehearths are natural
gas-fired to provide heat conditioning and temperature contro! of the molten glass during
transfer.

From each forehearth, the glass is cut into sections (gobs) by a set of shears. The gobs enter
the Individual Section (18} glass forming machines, where each gob is formed into a glass
container within a mold. A mold swabbing compound is applied to the mold surface to keep the
glass from sticking. After the containers are formed and released from the molds, they are
conveyed to an exterior coating operation (hot end coating), where an organotin compound is
applied to the container exteriors to strengthen the glass and prevent abrasions. The containers
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are then conveyed through natural gas-fired annealing lehrs (one for each shop}, which reheat
the containers slightly then cool them at a confrolied rate. This process removes unwanted
stress created in the forming process and promotes container strength.

Once cooled, the containers are inspected, packed, and shipped fo customers. Damaged or
off-spec containers are transferred to the batch plant to be recycled back inte the process as
cullet after crushing.

Facility and Source Description 3 ENVIRON
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3.5 GCD Requirement Incorporation

As mentioned in Section 1, SGCI entered into a GCD on May 7, 2010. Whenever SGCl is
required to obtain a Permit for the purpose of complying with the GCD, the GCD specifies that
the permitting agency shall *...include in the Permit for the installation of control devices,
monitoring devices and the contemporaneous Furnace rebuild project the emission controls,
emission limits, averaging periods, monitoring requirements, compliance determination, and
compliance schedule set forth...” in the GCD [GCD, Section VII1.30]. Since the proposed
project will trigger certain requirements and limitations enumerated in the GCD, SGCI requests
that these requirements and limitations be incorporated into the construction permit and
operating permit issued for this project.

Pursuant to these GCD provisions, Section 6 of this application provides a listing of the permit
conditions SGCI proposes to satisfy the requirements of the GCD thaf apply to the Dolton
Furnaces.

Proposed Project 6 ENVIRON
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4 Project Emissions

Because the proposed project involves the modification of the Dolton Furnaces and associated
emission units as well as the addition of new emission units (the emeargency generator, the soda
ash silo and the ESP dust silo), the resulting changes in emissions were estimated to determine
the project emissions increases and o confirm that the PSD and NNSR permitting requirements
are not applicable. A summary of the project emissions increase for each pollutant is provided
in Table 1. Detailed emission estimates and a compilation of the emission factors used to
calculate emissions are provided in Appendix B.

Baseline Actual Emissions of poliutanis that are regulated under PSD (CO, PM, PMa, Ho80,
mist, and GHG) and Past Actual Emissions of pollutanis that are regulated under NNSR (NO,,
PM.s, SO, as a PMy s precursor, and VOM) were calculated using the facility's average annual
production rates (tons pulled} during the 24-month period from January 2010 through December
2011. The Baseline Actual/Past Actual emission calculations are provided on page 13 of
Appendix B. Furnace emissions were determined using the applicable glass pull rate, combined
with emission factors either developed from stack testing data or taken from AP-42, as
described below. :

Poliutant Pre-project Furnace Emission Factor Basis

PM / PMsg / Emission factors for filterable PM {FPM) are based on the stack tests performed at each Furnace
PMzs prior to or during the baseline period {tests conducted 09/2008 and 07/2011). To derive a single
FPM factor for each Furnace, the factors from the stack fesis are weighted based on the relative
glass throughput during the pericd of time over the project baseline when each factor was in effect.
Total PM (TPM) factor assumes that condensable PM (CPM) is 18.7% of TPM, based on 2010-2011
compliance test results for the group of similar regenerative furnaces across SGCIl's fieet (producing
Flint or Georgia Green glass and using 20% - 40% cullet). All CPM is assumed to be PMyp and
PMas. PMip and PMys factors also assume that 95% of FPM is FPMio and 819% of FPM is FPMass,
consistent with AP-42 Table 11.15-3 for an uncontrolled furnace.

3078 Emission factors are based on the stack tests performed at each Furnace during the baseline period
(tests conducted 09/2008 and 07/2011). To derive a single factor for each Furnace, the factors from
the stack tests are weighted based on the relative glass throeughput during the pericd of fime over the
project baseline when each factor was in effect.

NOy, Fumnace #1 emission factor is based on compliance testing performed 06/2008, since subsequent
NOj testing has not been performed. The Furnace #2 and #3 NOy emission factors are based on the
stack tests performed at each Furnace prior to or during the baseline period {fests conducted
08/2009 and 07/2011). To derive a single factor for each Furnace, the factors from the stack tests
are weighted based on the relative glass throughput during the period of time over the project
baseline when each factor was in effect.

H2804 mist Emission factor is derived from the average of stack testing resulfs for the group of similar
regenerative Furnaces across SCGl's fleet (producing Flint or Georgia Green glass) over the 2010 -
2011 timeframe.

VOM, CO Emission faciors per AP-42, Section 11.15, Table 11.15-2, 10/86.

Baseline Actual/Past Actual emissions from the associated distributor, forehearths, and lehrs
were estimated from fuel usage data and published AP-42 emission factors for natural gas
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cembustion (Tables 1.4-1 and 1.4-2). Baseline Actual/Past Actual emissions from mold
swabbing, hot end coating, material handling, and the batch mixers were estimated based on
the past material consumption data and emission factors for these operations.

Future Projected Actual Emissions of pollutants that are regulated under PSD and Future
Permitted Emissions of pollutants that are regulated under NNSR were calculated based on
Furnace #1 increasing its design capacity by 50% and Furnace #2 and Furnace #3 operating
without a change 1o their current design capacities. The Future Projected Actual/Future
Permitted emissicn calculations are provided on page 14 of Appendix B. Fumnace emissions
were determined using the applicable glass pull rate, combined with the emission factors
reflecting the ESP, dry scrubber, and SCR controls as described below.

Pollutant Post-project Furnace Emission Factor Basis

PM/ PMyo !/ Post-project emission factors for FPM from each Furnace are based on the GCD limit [IV.8.cl. TPM
PMzs factor assumes that CPM is 31% of TPM for Fumnace #1, 39.4% of TPM for Furnace #2, and 33.3%
of TPM for Furnace #3, conservatively assuming that GPM emissions remain unchanged from the
resuifs of the most recent stack tests. PMio and PMa s factors also assume that 75% of FPM is
FPM1g and 53% of FPM Is FPMz s, consistent with AP-42 Table 11.15-3 for an ESP-controlled
furnace,

S0, Post-project emission factors are based on the GCD limit of 50 ppm (for a pre-control SO,
concentration less than 167 ppmv) and on the expected performance of the dry scrubber to be
installed as part of the proposed project, based on the inlet SO; concentrations at each Furnace
taken from the most recent stack test results.

NOx As specified by GCD, IV.7.d.§.

HzS04 mist Post-project emission factor is based on recent stack testing results of other SGCI furnaces with 80,
controls while accounting for expected variability of furnace operation.

VOM, CO Emission factors per AP-42, Section 11.15, Table 11.15-2, 10/86.

Future Projected Actual/Future Permitted emissions from the associated distributor, forehearths,
and lehrs were estimated from the post-project natural gas use (increased from their baseline
rates in proportion to the increase in pre- to post-project furnace production) and published AP-
42 emission factors for natural gas combustion (Tables 1.4-1 and 1.4-2). Fulure Projected
Actual/Future Permitted emissions from mold swabbing, hot end coating, material handling, and
the batch mixers were estimated based on the post-project material consumption (also
increased from their baseline rates in proportion to the increase in pre- to post-project furnace
production} and the respective emission factors for these operations.

Future Projected Actual/Future Permitted emissions of particulate were calculated for the
proposed scrubber silo and ESP dust silo using emission factors from AP-42, Table 11.26-1 for
storage bin loading. The emission estimates conservatively assume that PM;e and PMy 5
emissions are equivalent o total PM emissions. The material throughput for the soda ash
reagent stored in the scrubber silo assumes that the reagent will be injected at a level 50%
greater than the stoichiometrically required amount for the expected pre-control SO, emissions.
The material throughput for the £8P dust silo conservatively assumes that the entire amount of
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sodium sulfate formed in the dry scrubber and excess soda ash reagent injected into the dry
scrubber will be removed by the ESP in addition to the Furnace PM emissions.

Future Projected ActualfFuture Permitted emissions for the proposed emergency generator
were calculated based cn an annual operating time of 500 hrfyr according to guidance provided
by USEPA ("Calculating Potential to Emit for Emergency Generators" (September 6, 1995).

PM, NO,, and CO emissions were calculated using factors corresponding fo the allowable limits
for Tier 2 engines at 40 CFR 60.4202(2)(2). NOy emissions conservatively assume that the NO,
emission factor is equal to the non-methane hydrocarbon plus NO, Tier 2 limit, and the VOM
factor is hased on the Tier 1 allowable limit for total hydrocarbons.

Project Emissions 9 ENVIRON
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Applicable Rules Summary - Emergency Generalor
Saint-Gobain Confainers, Inc.

Dolton, Hinois

Emissions Standards or Limitations Applicable to the Emission Unit

Reguiated Air Pollutant(s) Emission Standard(s) Regquirement(s)
Meet the applicable emission standards of 40 CFR 88.112 and 89.113 as follows: PM: 0.20 g/kWehr, GO: 3.5
NOx, PM, CO, VOM, SO, 40 CFR 60.4205(k) gikW-hr; NOx + NMHGC: 8.4 g/kWehr; opacity: 20% during acceleration mode, 15% during lugging mode, 50%
during peaks In either acceleration or lugging mede
NOx, PM, CO, VOM, SO, 40 CFR 50.4207(a) and (b) Use diesel fuel certified (o the standards in 40 CFR 80.510(b)
40 CFR 6D.4211(a); Operate and maintain the engine according to manufacturer's writen instructions or procedures developed by
NOx, PM, CO, VOM, S0, 40 CFR 6'0 4208 ! the owner or operator that are approved by the engine manufaciurer over {he life of the engine; only change
) those setfings {hat are permitted by the manufacturer.
NOx, PM, GO, VOM, SO, 4D CFR 60.4211(0) Comply with emw:sxon stgndgrds by purchasing a cerfified engine. Install and configure the engine according to
the manufacturer's specifications
NOx, PM, CO, VOM, SO, 40 CFR 60.4211(e) Malntenance'chegks and readiness testing imited to 100 hours per year; No limit on the use of the engine in
emergency situations.
HAPS 40 CFR 53.6550(c) For new stationary RICE located at an area source of HAP, meel MACT Subpart ZZZZ requiremenis by
meeting the requirements of 40 CFR 60 Subpart JIll. No further requirements under Subpart ZZZZ apply.
Recordkeeping Rules Applicable {o the Emission Unit
Regulated Air Poliutani(s) Recordkeeping Rule(s) Requiremeni(s)
i NIA | i 1
Regorting Rules Applicable to the Emission Unit
Regulated Alr Pollutant(s) Reporting Rule(s) Requlrement(s)
f N/A T ] |
Monitoring Rules Applicable to the Emission Unit
Regufated Alr Pollutant{s} Monitoring Rule(s) Requiremenifs)
g NOx, PM, CO, VOM, S0, | 40 CFR 60.4209(a) [Install a non-resettable hour meter prior to startup of the engine l

Testing Rules Applicabie to the Emission Unit
Reguiated Alr Poliutant(s) Testing Rule(s) Requirement(s}

| NIA I L




EPA-R5-2017-001098_0000020

Application for Construction Permit

Appendix B

Emission Estimates
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Saint-Gobain Containers, Inc.

Dolton Furnace #1 & #2 & #3 Modifications

PSD/NNSR Applicabliity Analysis

Signature: MMW Dale Cale Made Final: 9/732072
Checked by: JGR/BED Page: 7

PM 10.69 25 NQ NA NO
P 9.11 15 NG NA NO
NO,' 9.85 40 NO NA NO
co 2043 100 NO NA NO
HoS50, Mist 0.00 7 NO NA NO
C0.8° 47,235 75,000 NO NA NO
GHG? 47192 0 ND NA O
NOy, 985 40 ND NA NO
YOM 13.86 40 NQ NA NO
S0, 1.60 40 NG NA ND
PMzs 9.08 10 NO NA HO

Notes!

T The review for NO;, Is performed using total NOy, which provitles a consarvalive analysis. NO, Is anticipatad to be a small fraction of NGy,
2 For GHG and CO,e emissions, nelting is only required fbotk CO,e and GHG emissions are greater than the applcable threshold,
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Baint-Gobain Containers, Inc.
Dolton Furnace #1 & #2 & #3 Medifications
Project-Related PM Emission Changes

Cherked by: JGIBED

Date Calc Made Finak 9/73/2012

Page: 2

Fumase Na, 1 18.74 2027 1.53
Fumace Mo, 2 18.54 16.86 -167
Fumace No, 3 2128 1478 £.50
Distributors/Forehearths - #1 0,28 0.54 0.25
Distribufors/Forehearths - #2 0.24 0.28 0.13
DistributorsiForehearihs - #3 0.27 (.38 0.10
Material Handling 501 0.02 0,81
tehrs - Fumace #1 0.03 008 0.03
t ehrs - Fumace #2 0,02 0.05 0.02
Lehrs - Fumace #3 ©.04 0.08 0.04
Mold Swal - Fumace #1 3.90 7.43 3.53
Euld Swab - Fumace #2 357 553 1.87
Mold Swab - Fumnace #3 X 535 1.45
Hot End Coating - Fumace #1 0.84 158 0.76
Hol End Coaling ~ Fumace #2 0.76 1.18 0,42
Hot End Coating - Fumace #3 0.83 1.14 0.31
Mixers - Fumace #1 1.24 1.28 0.05
Mixars - Fumace #2 1.23 125 0,02
IMixers - Fumace #3 1.23 1.28 0.02
femergency g 0.08 0.08
IScrubber Silo 0 0.002 0.002
|ESP Dust Siio Q 0.005 0.005
Project-Related [ncreases:) 10.89

Project-Helated Decreases:| 817

Signiffvance Threshold: 25

Netting Anslysls Requlred NO
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' Baseline Actual Emissions of poliutants that are regulated undar Prevention of Significant Deterioration (PSD) (GO, PM, PMg, H,S0, mish, and GHG) end Past Actual Emissions of
poliutants that are regulated under Non-altainment New Source Review (NNSR) {NOx, PMs, SOy, and VOM) are calculaled using the facility's averags annual glass production rates (tons
pulled) during the 24-month periad from January 2010 through December 2011.
? The Furnace emission faclors used 1o calculats Baseline Aciual or Past Actual Emissions are the following:
P 7 PM,g  PMag Emission factors for fillerable PM (FPM} are based on the stack tests parformed at each Furnace before or during the baseline period {fests conducted 9/2% -
10/4/02 and 7428 - 7/29/11). To derive a single FPM facior for each Fumace, the faclors from the stack tests are weighted based on the relative glass
throughiput during the period of time over the project baseline when each factor was in effect. Tolal PM (TPM) factor assumes thal condensable PM (CPM) is
18.7% of TPM, based on 2010-2011 compliance fest resulls for the group of similar regenerative Fumaces scross SGCI's fleet {producing Flint or Georgia Green
class and using 20% - 40% cultef). PMyg and PMy g factors also assume that 95% of FPM is FPMyp and 91% of FPM is FPM, s, consisient with AP-42 Table

11,483,

S0z Emission faclors are based on the atack tests peffermed at each Fumace before or during the baseline period {{esls conducted /29 - 10/1/08 and 7/28 - 7/29/11), To derive a
single factor for each Fumace, the factors from the stack iesls are welghted based on the relativa glass thronghput during the period of $ma over ike project baseline

when each faclor was in effect.

NOx: Fumace 1 emission factor Is based on compliance testing performed on 6/4/08, since subsequent NOx testing has not been performed on the Fumace. The Fumace
2 and 3 NOx emission faclors are based on the stack lests performed at each Furnace befora or during the baseline period (ests conducled 9728 - 104409 and 7/28 - 71281 1),

Ta derive a single factor for each Fumace, the factors from the stack tests are weighled ba

project baseling when each factor was in effect.
Hz50, mist: Emission factor is derived from the average of stack festing resulls for the group of similar regenerative Fumaces acess SCGI's fieet (producing Flint or Geargla Green
giass) over the 2010 - 2011 imeframe. ‘

VOM, CO: Emission factors per AP-42, Section 11.15, Table 11.15-2, 10/86.

sed on the relative glass throughput during the period of fime over the

3 post-project emissions of poflutants that are regulated under FED (GO, P, PMg, H250, mist, and GHG) are fulure projected actual emissions after the preject Post-project emissions

of pofiutants that are reguiated under NNER (NOx, PMug, SOy, and VOM) are fulure permitted emissions.

* Post-Project Emissions are calculated based on the post-project maximum annual pull cales for Fumnaces #1 ,#2, and #3. AR other production rates are increased in proportion to the
increased glass pull rate across ihe Fumaces. Post-project Fumace emission faclors reflect GCD controls:
BM I FMy  PMs Post-project emission factors for fillerable PM (FPM) from each Fumnace are based on the GCD Bnit IV.9.¢). Tolal PM (TPM) factor assumes that CPMis 31%
of TPH for Fumnaca #1, 39.4% of TPM for Furmnace #2, and 33.3% of TPM for Fumace #3, conservatively assuming thal CPM emissions remain unchanged from
the: resulis of the most recent stack lests, PMg and PV, factors also assume that 75% of FPM is FPMg and 53% of FPM is FPMye, consistent with AP-42
Table 11.48-3 for an ESP-conlrelled Fumace,
S0, Fost-project emission factors are basad on the GCD hmit of 50 ppi (for a pre-controt 5, concentration less than 167 ppmy) and on the expected performance of tha dry
scubber to ba instalied as part of the proposed project, given the expected inlet SQ concentrations at each Furnace taken from the most recent stack test results.

NOx: s spedified by GCD, IV.7.4.il

H,80, mist Post-project emission facior is based on recent stack testing results of olher SGC1 Furnaces with 80, controls wiile accounting for expected variabiily of Fumace

operafion.

YOM, CO: Emission factors per AP~42, Section 1115, Table 11.15-2, 10/86.

S project-Related Emissions ncrease/Decrease = Fulure Projected Actual Emissions - Baseline Actual Emissions (for pofiutants regulated under PSD)
Project-Retated Emissions increase/Decresse = Future Permitled Emissions - Past Adlual Emissions (for poliutanls regufated under NNSR).
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€ N V ] R O N Saint-Gobain Containers, tnc;l
Dolion Furnace #1 & #2 & #3 Modification
Project-Related PMy, Emission Changes
Signature: MM Date Calc Made Final: 8/13/2012
Checked by, JGBR/BED Page: 3

Fumaca No. § 17.97 16.78 -1.20
Fumace No, 2 1778 14,31 =347
Fumace No. 3 2042 12.32 -8.10
Distributors/Forehearths - #1 0.28 854 826
Distributors/Ferehearths ~ #2 0.24 036 .13
DistribuiorsiForehiearths - #3 0.27 .36 10
LMaierial Handfing 0.01 anz 3.01
Letys - Fumace #1 0.03 0.08 003
Lehrs - Fumace #2 0.03 0.05 a.02
Lehrs ~ Fumace #3 0.04 0.05 0.01
Ihoid Swab ~ Fumace 71 3.90 7.43 353
Eﬁold Swah ~ Fumace #2 3.57 553 1.97
Mold Swab - Fumace #3 391 535 1.45
Hot End Coating ~ Furnace #1 0.84 159 0.78
Hot End Coaling ~ Fumace #2 0.76 118 042
Hot End Coating_ » Fumace #3 0,82 114 0.31
Mixers - Fumnace #1 .21 1.23 0.02
Mixers - Fumgce #2 1.21 i22 0.01
Mixers - Fumnace #3 1.2% 22 0.01
Emergency Gengrater o 0.08 0.08
Scrubber Silo 4] 0,602 0.002
ESP Dust Silo O 0.005 0.005
Project-Relafed ineresses:| 9.1
Profect-Related Decreases:| 1277
Significance Threshold: 15
Nelting Analysis Required?! NO

¥ Baseline Actual Emissions of poliutants that are regulated under Prevention of Significant Detereration (PSD) (S0, PM, PMyg, HyS0, mist, and GHG) and Past Actual Emissions of poliutants that ars
under Noy i 1t New Source Review (NNSR) (NOx, Phh g, SO, and VOM) are calenfaled using the facility's average annual glass production rates {tons puiled} during the 24-month periad
from January 2010 throlgh December 2011,
" 2 The Fumace emission {actors used fo calcufate Baseling Actual or Past Actual Emissions are the following:
PM I PM g f PMp s Emission factors for filterable FM (FPM} are based on e stack lests performed at each Fumace before or during the baselma period {lests conducted 8129~
10/1409 and 7/28 - 7/20/11}. To derive a single FPM factor for each Furnace, s factors from the stack tests are weighted based on the relstive glass
throughput during the period of ime over the projact baseline when each facior was in effect. Total PM (TPM) faclor assumes that condensable PM (CPM) is
18.7% of TPM, based on 2010-2011 compliance test rasulls for the groua of similar regensrative Furnaces across SGCI's feet {producing Flint or Georgia Green
gtass and using 20% - 40% cullet), PM g, and PM,s faclors also assume that 95% of FPM is FPMyp and §1% of FPM Is FPM s, consistent with AP-42 Table
11.15-3.
30, Emission factors are based on ihe stack tests performed at each Fumace before or duing the baseline period {fests conducted /28 - 10/1/0¢ and 7,28 - 7/29/11). To derive a8
single factor for each Fumace, the factors from the stack tesls are weighted based on the relative glass throughput during the period of fime over {he project bassline
when each factorwas ineflect,
NQx Furnace 1 emission faclor is based on compliance testing performed on 5/4/08, since subsequent NOx testing has not bean performed on the Furaace. The Fumace
2 and 3 NOx emissicn factors are based on the stack tests performed al each Fumace before or during the baseline pedod (tests conducted 9/29 - 10/1/08 and 7/28 - 7/28/11).
To derive a single factor for each Fumace, the factors from the slack tes!s are weighted based on the refative glass throughput during the peried of ime aver the
project baseline when each facter was in effect.
HoS0, mist: Emission factor Is derived from the average of siack testing rasults for the group of similar regenerative Fumaces across SCOI's fleet (preducing Flint or Georgia Green
glass) over the 2010 - 2011 timeframe.
VOM, CO: Erission faclors per AP-42, Section 11,18, Talle 14.15-2, 10/65.

* post-project emissions of pollutants that are regulated under PSD (CO, PM, PMyg, HaS0, mist, and GHG) are future profected actual emissions after the project. Post-project emissions of pollutants that
are regllated under NNSR (NOx, PMys, SO, and VOM} are fulure permitted emissions.

* Post-Project Emissions are calculated based on the post-project reaximum anaual pull rates for Fumaces #1, #2, and #3. All ather production rales are incraased in proportion {o the increased glass pull

rate across the Fumaces, Post-project Fumace emission factors reflect GCD controls:

PMJ P/ PMzs Post-project smission factors for fillerable P (FP) from each Fumace are based on the GCD limit {{V.9.c]. Total PM (TPM) factor assumes that CPM 15 31%
of TPM for Fumace #1, 39.4% of TPM for Fumace #2, and 33.3% of TPM for Fumace #3, conservatively assuming that CPM emissions remain unchanged from
the results of the most recent stack tasls. PM o and PM; 5 factors alsa assume that 75% of FEM is FPMyp and 53% of FPM is FPMgs, consistent with AP-42
Table 11.15-3 for an ESP-controlied Fumace.

80, Post-project emission factors are based on the GCD fimit of 50 ppm (for a pre-conirel BCk, conceniration less than 157 ppmy) and on the expected performance of the dry

scrubber to be installed as part of the propesed project, given the expected inlet SO, concentrations at each Fumace taken from the most recent stack {est results.

NOx: As spesified by GCD, V.Y ddl.

HyS0, mist: Pest-project emission factor is based on recent slack testing resulls of ofber SGOI Fumnaces with SO, controls while accounting for expected variability of Fumace

aperation.

VOM, CO: Emission factoers per AP-42, Section 11.15, Table 11.15-2, 10/86.

* Project-Related Emissions Increase/Decrease = Fulure Projected Actual Emissions - Basafine Actual Emissions {for pollutants regulated under PSD)
Projact-Related Emissions Increase/Decrease = Future Permitted Emissions - Past Actual Emissions (for polhutants requlated under NNSR).
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Fumace No. 1 17.36 1570 86

Fumace No. 2 17.18 12.06 +5.12
Fumace No. 3 19.73 10,18 -8.57
DistributorsiForehearths - #1 .28 Q.54 028
Distributors/Forehearths - #2 .24 038 13
Distributors/Forehzsarihs - #3 .27 0.36 018
Materiat Handfips 0.01 002 0.01
|Lehrs ~ Fumaca #1 0.03 0.08 0.03
Lehrs - Fumace #2 0.03 0,05 .02
Lehrs - Fumaca #3 0.04 0.05 8.01
Mold Swab - Fumace #1 .90 743 3.53
3.57 5.53 1.97

39 5.38 1.45

ot End Coating - Furnzce #1 0.84 159 0.76
Hot End Coating - Fumace #2 0.76 1.18 0.42
Hot End Coating - Fumace #3 0.83 1.14 2,31
1.188 3,192 0.003

1,488 1.190 D.on2

1,188 1,180 0,801

43 0.083 0.083

a 0.002 0.002

|ESP Dust Silo [} 0,005 9,005
Project-Related Increases:! 9.08

Profect-Related Decreases:) ~18.35

Slgnificance Threshold: 10
Netting Analysis Required?, NO
' Baseline Actual Emissions of p that are regulated under P tion of Significant Deterioration (PSD) (GO, PM, PM;y, H.S0, mist, and GHG) and Past Actual Emissions of poliutants thet are

regulated under Non-attainment New Source Review (NNSR} {NOx, PMus. 50, and VOM) are cafculated using the facility's average annual glass production rates (fons pulled) during the 24-month period
from January 2010 through December 2011,
? The Fumace emission fasiors used to calculate Baseline Actual or Past Actual Emissions are the foflowing:
PM ! PMyg/ PMy s Emvission factors for filferable PM (FPM) are based on the stack lests perdormed at each Fumnace before or during the baseling period (fests conducled 9728 -
10/1/08 and 7428 - 7/28#11). To defive a single FPM faclor for each Furnacs, the factors from the stack tests ae weighted based op the relative glass
hroughput during the period of ime over the project baseline when each facior was in eifect. Total PM {TPM) factor assumes that condensable Fi (CPM) is
18.7% of TPM, based on 2010-2011 compliance iest resulta for the group of similar regenerative Furnaces across SGCH's fleet {producing Flint or Georgla Green
gtass and using 20% - 40% cullet), PM 4, and PMys factors also assume that 95% of FEM is FPM 5 and 91% of FPM is FPM2s, consisient with AP-42 Table
11.18-3,
S0y Emission factors are based on the stack tests parformed at each Fumace before or during the baseline pesiod (tests conducted 9/29 - 10/4/08 and 7/28 - 7/29/11). To derive a
singte Jactor for each Fumace, the factors from the stack tests are weighied based on the relative glass throughput during the period of fime over the project baseline
when each factor was in effect.
MOx: Fumace 1 emission faclor is based on compliance testing performed on 8/4/08, since subsequent NOX tesling has not been performed on the Fumace. The Fumnace
2 and 3 NOx emission factors are based on the stack tests performed at each Furnace before or during the baseline period (ests conducted 923 - 10/1/09 and 7/28 - 7/29/11},
To derive a single faclor for aach Furnace, the factors from the stack tests are welghled based on the selative glass throughpul during the period of time over the
project basefine when each factor was in effect,
HaS0, mist: Emission factor is derived from the average of stack testing resuilts for the group of simifar regeneralive Fumaces across SCGEI's fieel (producing Fiint or Georgla Green
glass) over the 2010 - 2011 limeframe.
VOM, CO; Emission faciors per AP-42, Section 11,15, Tablz 11,15-2, 10/86.

¥ Pastproject emissions of pollutants that are regulated under PSD (00, PM, Py, HS0, mist, and GHG) are fulure projected aclual emissions after the project. Post-project emissions of pollitants that
are regulated under NNSR {NOX, PM, 5, SO, and VOM) are future pennitied emissions.

4 Post-Project Emissions are calculated based on the post-project maximum annual pull rates for Fumaces #1 , #2, and #3. All other production rates are increased in proportion fo the increased glass pull

rate across the Fumaces. Post-project Fumace amission factors reflect GCD controls:

PM I PMygd PMos Post-project emission factors for filterabla PM (FPM) from each Fumace ars based on the GCD limit [iV.8.c}, Tolal P {TPM) facior assumes that CPMis 31%
of TPM for Fumace #1, 30.4% of TPM for Furnace #2, and 33.3% of TPM for Fumace #3, conservatively assuming that GPM emissions remain unchanged from
the resuils of the most racerd stack tests. PM g and PM, g factors also assume thal 75% of FPM is FPMyp and 53% of FPM is FPM, 5 consistent with AP-42
Table 11.15-3 for an ESP-controlted Fumace.

80, Post-project emissicn faclors are based on the GCD fimit of 50 ppm {for a pre-contiol $O; concentration less than 167 ppmv) and on the expected performarnce of the dry

sequbber to be installed as part of the proposed project, given the expeciad iniel $0; cancentrations at each Fumace taken from the most recant stack fest results,

NOwx: As specified by GCD, V.7.d.01,

H.50, mist: RPost-project emission factor is based en recent stack lesting resulls of other SGCI Fumaces with SO, conirols while accounting for expected variability of Fumace

operation,

VOM, CO: Emission fadiors per AP-42, Seclion 11,15, Table 11.15-2, 10/86.

s Project-Related Emissions increase/Diacrease = Future Projected Actual Emissions - Baseline Actual Emissions (for poliutants regulated under PSD)
Project-Related Emissions increase!D = Future Pernitted Emissions - Past Actust Emissions (for polfulants regulated under NNSR).
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Fumacs No. 1 37.02 3858 156
Furmnace No. 2 48,83 41.45 -1,37
Fumace No, 3 7180 53.71 -17.88
Distributors/Forehearths - #1 Q.02 0.04 0.02
Distributors/Forehearths - #2 Q.02 0.03 0.01
Distributers/Forehiearths - #3 9,02 203 001
1ehres - #1 0.002 0.004 0.002
1ehrs - #2 D.002 0.004 0.001
Lehrs - #3 0.003 0.004 0.001
Emergency Generator 0 0.063 0.003
FProjeet-Related Increases:) 160
Project-Related Decreases:! -26.26
Signifivance Threshold: 40
Netting Analysis Required?| NO

'

7 Baseline Actuat Emissions of poliutants that are regulated under Preveniion of Sigrificant Deterioration (PSD} (CO, PM, PMy, HpS0. mist, and GHE} and Past Actual Eraissions of peliutants that are
requlated under Non-atiainment New Source Review (NNSR) (NOx, Pibs, 50y, and VOM) are calculated using the facility's average annuaf glass production rates (tons pulied) during the 24-month period
from Januacy 2610 theough December 2011,
? The Fumace emission faclors used lo calculate Baseline Actual or Past Actual Enissions are the following:
P f PMyp # PNy Emission factors for fiterable Pid (FPM) are based on the stack tests perfarmad at 2aach Furnace before or during the baseling period {lests conducted 9729 ~
1071309 and 7/28 - 7/29/11). To derive a single FPM factor for each Fumace, the factors from the stack {ests are weighted based on the sefative glass
throughput during the period of tims over the project baseline when each factor was in effect. Total PM {TPM) faclor assumes that condensable PM (CPM) is
18.7% of TPM, based on 2010-2011 complance test results for the gioup of similar regeneralive Furnaces across SGCI's fleet {producing Flint or Georgia Green
giass and using 20% - 40% cullat), FM  and Phi, 5 factors also assume that 96% of FPM is FPMyp and $1% of FPM is FPM, 5, consistent with AP-42 Table
11.15-3.
S0y Emission faclors are based on the stack {esis performed at each Fumace before or during the baseline period (fes!s conducted 9/2% - 10/1/08 and 7/28 - 7/29/11). To derive &
singie factor for each Fumnacs, the faciors from the stack {2613 are weighled based on the refalive glass throughput during the period of time over the project baseling
when each factcr was in effect.
Ny Furnace 1 emission factor is based on compliance festing performed on &/4/08, since subseguent NOX testing has not been performed on the Fumace, The Fumace
2 and 3 NCx emission factors are based on the stack tests perfarmed at each Fumnace before or dudng the baseline period (fests conducted /28 - 10/1/08 and 7/28 - 7/28/11).
To derive a single facior for each Fumace, the factors from the stack tests are weighted based on the relative glass throughput during the period of time over the
project baseling when each faclor was in effect,
H,80, mist: Emission factar is derived fom the average of stack testing results for the group of similar regenerative Fumaces across SCG{'s flzet {producing Flint or Georgla Green
glass) over the 2010 - 2011 timeframe,
VOM, CO: Emission factors per AP-42, Section 11.15, Table 11.15-2, 10/85.

*® post-project emissions of poliutanis that are regulated under PSD {CO, PM, Py, H,SO. mist, and GHG) are future projected actual emissions afier the project. Post-project emissions of poliutants that
are regulated under NNSR (NOx, PM, 5, SOy and VCM) are fulure permitied emissions.

*# Post-Project Emissions are calculated based on the post-project maximum anaual pull ratesfor Furmaces 3 , #2, and #3. All other production rales are increased i proportion 10 the increased glass pufl

rate across the Fumaces, Posi-prajest Fumacs emission factors reflect GCD conirols:

PM I PMyo/ PMyc Post-project emission factors for filterable PM {FEM) from each Furmace are based on the GCD imit [IV.9.¢]. Total PM (TPM) factor assumes that CPM is 31%
of TPM for Fumace #1, 38.4% of TFM for Furnacs #2, and 33,3% of TPM for Fumace §3, conservatively assuming that CPM emissions remaln unchanged from
the results of the most tacent stack tests. PM 4 and PMy s Tactors also assume that 75% of FPM is FPMyg and 53% of FPM is FPM, 5, consistent with AP-42
Tabfe 41.15-3 foran ESP-conirofied Fumace.

S0, Post-project emission faciors are based on the GCD limit of 50 ppm {for a pre-conirol 8O, concentration less tan 167 ppmv) and on the expected performance of the dry

scrubber to be Instalfed as part of the proposad project, given the expedcied inlet S0y concentrations 2i each Furnace taken from the most recent stack test resuits.

NOx: As specified by GCD, IV.7.4.4.

H.S0,mist: Fest-project emission factor Is based on recent stack testing resulls of other SGCI Fumages with 50 controls while accounting for expected variabildy of Fumace

operation.

VOM, CO: Emission factors per AP-42, Section 11.15, Table 11.15-2, 10/86.

* Project-Related Emissions Increass/Dectease = Fulure Projecied Actual Enissions - Baseline Actual Emissions {for poitutants regulsted under PSD)
Project-Related Emissions Increase/Decresse = Fulure Permitted Emissions - Past Actual Emissiens {for pollutants reguiated under NNSR).
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Fumace No. 1 143.19 90,87 -52.32
Fumnacs No, 2 107.91 £6.43 ~41.48
Fumaca No. 3 171,84 €4.08 -107.78
DistributorsfForshearths - #1 374 7.13 3,38
Disinbutors/Ferehearths - #2 3.21 497 177
Distribulers/Forehearths - #3 250 4,79 130
Lahrs - #1 039 0.7% 0.355
Lehrs - #2 .41 0,62 0.325
Lehrs - #3 0.50 0.69 0.187
Emergency Ganeralor 0 2,646 2.546
Project-Related increases: 2.85
Project-Related Decreases:! -201.59
Significanice Threshold! 40
Netting Analysis Requlved?] NO

! Baseline Actual Emisstons of pollutants that are requlaled under Prevention of Significant Deterioration (PSD) {CO, PM, PMp, HoS04 mist, and GHG) and Past Actual Emissions of pollutants that are
regulated under Non-attainment New Source Review (NNSR) (NOx, PM,g, SQq, and VOM] are calcutated using the facibty's average annual glass production rates {tons pulled} during the 24-month period
from January 2010 through December 2011,
2 The Fumace emission faciors used to calculate Baseline Actual or Past Actual Emissions are the following:
PM /P / PM,e Emission factors for filterable PM (FPM) are basad on the stack tests performed at each Furnace before or during the baseline pariod {tests conducted 2/28 -
10108 and 7428 - 7/26/11). To desive a single FPM factor for each Fumnacs, the factors from the stack lests are weighted based on the refative glass
throughput during the period of lime over the project baseline when each factor was in effect, Total PM (TPM) factor assumes that condensable PM (CPM) is
18.7% of TPM, based on 2010-2011 compliance test resulls for the group of simifar regenerative Fumaces acsoss SGCT's fiset {producing Flint or Georagla Green
glass and using 20% - 4D% cullef). PMg and PMy g faclors also assume thal 85% of FPM is FPMyp and 819 of FPMis FPMg, consisient with AP-42 Table
11153
S0, Emission factors are based on the stack tests performed at each Fumace before or during the baseling period (tests conducled 9/28 - 10/1/09 and 7/28 - 7/29/11). Te derive a
singfe factor for each Fumace, the factors from the stack tests are weighted based on the relative glass throughput during the perod of e over the project baseline
when each factor was in effect
NOx: Furnace 1 emission factor is basad on complianice testing performed an 6/4/08, since subsequent NOx festing has not been performed on the Fumace. The Fumace
2 and 3 NOx emission faclors are based on the stack tesis performed at each Furnace before or guring the baseline perod (tesis conducted 9/28 - 10/1/0% and 7/28 - 7120441},
To desive a singla factor for each Fumate, the factors from the stack tests are weighted based on the relative glass theoughput during the period of ime ovar the
project basefine when each factor was i effect.
.50, mist: Emission factar s derived from the average of stack testing results for the group of similar regenerative Funaces across SCGY's flest {producing Flint or Georgia Green
glass) over the 2010 - 2011 fimeflrame.
VOM, CO: Emission {zclors per AP-42, Seclion 11.15, Table 11.15-2, 10/85.

a Post-praject emissions of pollulants that ere regulated under PSD (CO, PM, PMg, Ha50, mist, and GHG) are fulure projected actual emissions after the project. Post-project emissions of poliutants that
are regulated under NNSR (NOx, PM, s, 505, and VOM} are fulure permitled emissions.,

4 Post-Project Emissions are calculzted based on the post-project maximum annual pull rates for Furnaces #1, #2, and #3, All other production rates are increased in proportion 1o the incressed glass pull

rate across the Fumaces. Postproject Fumace emission fadors reflect GCD controls:

PM I PM 7 PV g Post-project emission factars for filterabile PM [(FPM) from each Fumace are based on the GCD imit {IV.8.¢]. Total PM (TPM) factor assumes that CPMis 31%
of TPM for Fumnacs #1, 38.4% of TPM for Furnace #2, and 33.3% of TPM for Furnace #3, canservatively assuming that CPM emissions renvain unchanged from
the resulls of the most recent slack fests. PM, and PMyq factors also assume that 75% of FPM is FPM,q and 53% of FPM js FPM, g, consistent with AP-42
Table 11.15-3 for an ESP-confrolled Fumace,

80z Post-project emission faclars are based on the GCD Emit of 50 ppm (far a pre-controf SO; concentration less than 187 ppmv) and on the expecled performance of the dry

serubber to be installed as part of the proposed project, given the expected infet §Q concentrations at each Furnace taken from the most recent stack test results,

NOx: As specified by GCD, IV.7.d3.

HaSO4 mist: Post-project emission factor Is based on recent stack testing results of other SGCI Furnaces with SC, confrols while accounting for expected variability of Furnace

operalion,

VOM, CO; Emission faciors per AP-42, Seclion 11,15, Table 11.15-2, 10486,

& Project-Related Emissions Increase/Decreasa = Fulure Frojected Actual Emissions - Baseline Actual Emissions (for polluiants regufated under PSD)
Praject-Related Emissions Increase/Decrease = Fulure Permitted Emissions - Fast Actual Emissions {for pollutants regulaied under NNSR].
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Fumace No. 1 7.34 13.98 6.54
Fumaca No, 2 6.58 10.22 3.63
Fumaca No, 3 7.18 885 2.68
Disyibutors/Forehearths - #1 3.14 5.97 2.84
Distributors/Farehearths - #2 268 4.8 148
Distribudors/Forehearhs - #3 2.94 4.03 1.09
Lehrs - #1 0.33 0.83 0.30
L ehrs - #2 034 0.53 0.19
Lehrs -#3 042 058 0.8
Emergency Generator ' 1,45 1.45
Project-Relafed Increases: 2043

Project-Related Decreases: 0,00

e Gignificance Threshiold) 100

Neting Anatysls Required NOQ

¥ Basefline Actual Emissions of poliutants that ara regulated under Prevention of Significant Daterioration {PSD) (CO, PM, Py, H,SO, mist, and GHG) and Past Actuat Emissions of poliutants that ate
regutated under Nen-attainment New Source Review (NNSR} (NOx, PM, ¢, SO,, and VOM] are caltulated using the facility's average annual glass production rates {tons pulled) during the 24-month period
{rom January 2040 through December 2011. .
? The Fumace emission faciors used lo calculate Baseline Actual or Past Actual Emissions are the following:
PM{ PMyg f PMg Emission factors for filterable PM (FPM) are based on the stack tests performed at each Furnace before or during the baseline perfod (lests conducted 9/29 -
40/1709 and 7/28 - 7/29/M1}. To deriva a single FPM factar for each Fumace, the factors from the stack tests are weighled based on the refative glass
throughput during the period of time over the project baseline when sach factor was in eifect. Total PM (TPM) factor assumes that condensable PM (CPM) is
18.7% of TFM, based on 2010-2011 compliance fest resulls for the group of similar regenerative Fumaces across SGCI's fleet {producing Flint or Georgia Green
glass and using 20% - 40% culiet). P and PM, 5 facters also assume ihat 5% of FPM is FPM;p and 1% of FPM is FPM,s, consistent with AP-42 Table
11,153
80y Emission factors are based on the stack tests performed at each Fumacs before or during the baseline period {tests conducled 9/29 - 10/1/09 and 7728 - 1/128411). To derive a
single factor for each Fumacs, the factors from the stack tests are weighted based on the relative glass throughput during the pericd of time over the project basefine
when each factor was in effect,
NOx Furnace 1 emission facter s based on compliance testing parformens on 6/4/08, since subsequent NOx testing has not been performed on the Fumace. The Fumnace
2 and 3 NOx emission faclors are based on the stack tasts performed at each Furnacs before or during the baseling period (lests conducied 9/29 - 10/1/09 and 7/28 - 7/28/11).
To deriva a single factor for each Fumace, the factors from the slack tests are weighled based on the relative glass throughput during the period of time over the
project baseline when each factor was in effect.
H.S0, mist. Emission factor Is derived from tha averags of stack festing results for the group of similar regenarative Fumaces across SCGI's fleat {producing Flint or Georgla Green
glass) over the 2010 - 2011 tmeframe,
VOM, CO: Emission factors per AP-42, Secticn 11.15, Table 11.15-2, 10/86.

* post-project emissions of polfutants that are regulated under PSD {CO, PM, PMg, H,50, mist, and GHG) are fulure projacied aciusl emissions after he project. Post-projerct emissions of poliutants that
are regulated under NNSR {(NOx, PMs, $0,, and VOM) are fulure permitted envissions.

# post-Project Emissions are calculated based on the post-praject maximum annual pull rates for Fumaces #1 , #2, and #3. Al cther production rates are increased in proportion fo the increased glass pult

rate across the Fumaces. Post-project Fumnace emission faciors reflect GCO contrals:

PM/ PMyo/ PM s Post-prcject emission faclors for filterable PM (FPM) from each Fumace are based on the GCD imit (v.8.c). Total PM (TPM} {aclor assumes thal CPM s 31%
of TPM for Fumnace #1, 39.4% of TPM for Fumace #2, and 33.3% of TPM for Fumace #3, copservatively assuming that CPM emissions remain unchanged from
the resulls of the most recent stack lests. PM, and PM, 5 Taclors also assume that 75% of FPM s FPMy, and 53% of FPM s EPM, 5, consistent wilh AP-42
Table 14,153 for an ESP-conkrolled Fumace.

S04 Post-project emission factors are based on the GCD limit of 50 ppm (for a pre-control SO, concenlration fess than 1687 ppmy) and on the expacted performance of the dry

serubber fo be installed as part of the propoesed project, given the expected infet SQ concentrations at each Furnagce taken from the most recent stack test results.

NOx: As spedified by GCD, IV.T d.i.

H:80, mist: Post-project emission factor Is based on recent stack testing resulls of other SGCI Fumaces with S0 controls while accounting for expected variability of Fumnace

opecation.

VOM, CO: Emission factars per AP-42, Section 11.18, Table 11.15-2, 10/36.

5 project-Related Emissions IncreaseDecresse = Future Projectad Actual Emissions - Baseline Actual Emissions (for politlants reguiated under PSD)
Project-Related Emissions Increase!Decrease = Fulure Penmilted Emissions - Past Actual Emissions {for polittan{s reg d under NNSR).
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Fumacs No. 1 8.74 £.93 -1.75
Fumace No. 2 7.84 5.11 -2.73
Fumace No. 3 856 4.93 -3.63
Profect-Related fncreases: 0.00
Project-Relaled Decreases;| 812
Significance Threshold 7
Netting Analysis Required? NO

! Baseline Actual Emissions of pofiutanis that are segulated under Prevention of Significant Deterioratian (PSD} (G0, PM, PMy, H,S0, mist, and GHG) and Past Aclual Emissions of poliutants that are
regulated under Non-attsinment New Scurce Review {NNSR) (NOx, PM,s, SO,, and VOM) are calculated using the facility's average annual glass production rates (tons pulled) during the 24-month period
from January 2010 through December 2041,
2 The Furnace emission factors used o calculate Baseling Actual o Past Actual Emissions are the following:
PM / PMp ! PM2st Emission factors for filterable PM (FPM} ere based on the stack tests performed at each Furnace before or during the baseline period {tests conducted 9/29 -
10/1/09 and 7/28 - 7/29/11). To derive a single FIPM factor for each Fumace, the factors from the stack tests are weighted based on the relative glass
throughput during the period of time over the project baseline when each factor was in effect. Tolal PM (TPM) factor assumes thal condansable PM {CPM) Is
1B.7% of TPM, based on 2010-2011 compliance iest resulls for the group of similar regenerative Fumaces across SGCI's flset {producing Flint or Georgia Grean
glass and using 20% - 408 cullet). PMp and PM, ¢ faclors also assume (hat 95% of FPM is FPM, and 91% of FPM Is FPM, 5, consistent with AP-42 Table
11.16-3. .
80, Emission faclars are based on the stack tests performed al each Furnace before or during the basefine period (lests conductad 9/29 - 10/1/09 and 7/28 - 7/2911). To detive 8
single factor for each Fumace, the factors from the stack tests are weighled based on tha refative glass throughput during the period of time over the projedt baselineg
when each facior was in effect.
NOx: Fumnace 1 emission factor is based on compliancea testing performed on 8/4/08, sincs subssquent NOX testing has not been performed on the Fumace, The Furnace
2 and 3 NOx emission faclors are based bn the stack tests perfommed at sach Furnaca before or during the basefine pariod (lests conducted 9/20 - 10/1/09 and 7/28 - 729111}
To deriva a single factor for gach Fumace, the fattors from the slack tests ere weighted based on the relative glass throughput during the period of ime aver the
project baseline when each factor was in effect,
H.50, mist: Emission factor is derived from the average of stack testing resulls for the group of similar regeneralive Furnaces across SCGI's fleet {producing Flint or Gaorgia Green
glasg) over the 2010 - 2011 timeframe,
VOM, €O: Emission factors per AP-42, Saciion 11,15, Table 11,15-2, 10/86.

2 Post-project amissions of pollufants that are regulated under PSD (CO, PM, PM, H,S0, mist, and GHG) are future projected actual emissions after the project. Post-praject emissions of poflutants that
are regulated under NNSR {NOx, PMas, S0z, and VOM) are future permitted emissions,

* Post-Project Emissions are calculsted based on the post-project maximum annual pull rates for Fumaces $#1, #2, snd #3. Al other production rates are increassd in proportion o the increased glass puli

rale across the Fumaces. Postproject Fumace emission faciors reflest GCGD controls:

PR PMy Pi.s Post-project emission factors for filerable PR (FPM]) from each Fumaca are based on the GCD Enit [IV.9.¢). Totat PM {TPM) factor assumes that CPMIs 31%
of TPM for Fumace #1, 38.4% of TPM for Furnace #2, and 33.3% of TPM for Fumace #3, conservativaly assuiming that CPM emissions remain unchanged from
the results of the most racent stack tests. PMg and PM; 5 factors also assume that 75% of FPM is FPM,p and 53% of FPMis FPM; 5, consistent with AP-42
Table 11.18-3 for an E&P-conirolied Fumace.

802 Post-project emissicn factors are based on the GCD Jimit of 50 ppm (for a pre-contro) SC, concentration less than 167 ppmv) and on the expected performance of the dry

scrubber to be instaled as part of the proposed pioject, given ths expecied inlet SG concentrations at each Furnace faken from the most recent stack tes! results,

NOx: As specified by GCD, IV.T.4iL

H,B80, mist: Post-project smission facior is based on recent stack testing results of other SGCI Fumaces with SG, controis while accounting for expected variabllily of Furnace

oparatian.

YOM, GO0 Emission factors psr AP-42, Section 11,15, Tabla 11.15-2, 10/86.

5 project-Relaled Emissions IncreaselDecrease = Future Projecled Actusl Emissions - Baseline Actual Emissions (for poliutants regulated under PSD)
Project-Related Emissions Increase/Decreasa = Future Parmitted Emissions - Past Actual Emissions (for polutants regulated under NNSR).
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Fumace No. 1&No. 2 & No. 3 56,347 94,581 38,213
| DistributonForehearths/Lehrs 14.128 22,780 8,665
Emergency Generaler o] 108 105
Scrubber Sorbent Reaction 0 253 253
CO,e Project-Related Increases: 47,236
COze Project-Related Decreases: ¢
$0,e Significance Threshold: 75,000
GHG Project Related Increases: 47,198
GHG Significance Thieshold: 3
Netting Analysis Required?] NG

* Netting only required if both GHG and COZe are grealer than the applicable thresholds,

* Baseline Actual CO,{e) Emissions from natural gas combustion are calculated using the facility's average nafural gas consumption rates {MMscf) during the 24-month baseline period frem
January 2010 through December 2011, The Tier 1 calculation methodolegy specified in 40 CFR 88 Subpast Cis used. Baseline Actual Cgle) Emissions from glass production are calculated
using the facilily’s average material feed rates (fon/yr charged) during the 24-month basetine period from January 2010 through December 2011, The calcufation methodolegy specified in 46 CFR
98 Subpart Nis used.

? post-project emissicns of poiltants that are requlated under Prevention of Significant Deterioration (PSD} (CO, PM, PG, H,80, mist, and GHG) are future projected actual emissions afier the
project. Post-project emissions of pollutants that are regulated under Non-atiainment New Source Review (NNSR) (NOx, PMs, $O,. and VOM) are future permitled emissions.

®Post-Project Emissions are calculated based on natural gas and diese! fuel consumplion rates and matesiat feed rales increased in proporstion fo the increased glass pull rale for Fumaces #1, #2,
and #3. Emissions of CO{e} frorn nalural gas eombustion, diesel combustion, and serbent injection are calculated according lo the methodologies specified in 40 CFR 98 Subpart C; emissions of
COe} from glass praduction are calculated acenrding to the methodslogies specified in 40 CFR 98 Subpart N.

4 Project-Related Emissians Increase/Decrease = Projected Actual Emissions - Baseling Aclual Emissions {for poliutants regulated under PSD)
Project-Refatzd Emissions Increase/Decrease = Future Permitted Emissions - Baseline Actual Emissions {for pollutants reguiated under NNSR},
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Fumace No. 1 & No. 2 & No. 3 55,302 94,488 38185
Distributer/Forehearthsi.ehrs 14,112 22,768 8,857
Emergency Gi 0 104 104
Scrubber Sorbent Reaction [} 253 253
GHG Project-Related | 47,199
GHG Project-Related Decreases: G
GHG Significance Threshold [}
0Oz Project-Related Ir 47,236
€00 Significance Threshold:| 75,000
Netting Analysis Required?] NC

* Nelting only required if both GHG and CO2e are grealer than the applicabla threshoids.

* Baseline Actuat GHEG Emissions from natural gas combustion are calculated using the facility's average natural gas consumption rates (Misch) during the 24-month baseling period from January
2010 through December 2011, The Tier 1 calculation methodology specified in 40 CFR 98 Subpart C is used. Baseline Actuat GHG Emissions from glass production are caloulated using the
facility's average material feed rates (fon/yr charged) during the 24-month baseline period from January 2010 through December 2011, The calculation methodology specified in 40 CFR 48
Subpart N is used.

2 postproject emissions of poliutants that are regulated under Prevention of Sigrificant Deterioration (PSD} (CO, PM, PNb, H2S0, mist, and GHG) are future projected actuat emissions afler the
project, Post-project eraissions of pallitants that are requiaied under Nen-attainment New Source Review (NNSR} (NOx, PMe, SO, and VOM) are future permitled emissions.

?Post-Project Emissions are calculated based on natural gas and diesef fuel tion rates and malerial feed rates increased in propordion to the increased glass pull rale for Fumaces #1,#2,
and #3, Emissions of COL{e) from natural gas combustion, diesef combustion, and sorbent injection are caleulated aceording fo the methodologies specified in 40 CFR 98 Subpart C; emissions of
COAe) from glass production are calculated accerding to the methodologies specified in 40 CFR 98 Subpari N.

* Project-Related Emissions tnoreasefDecrease = Projected Actual Emissions - Baseline Actual Emissions {for pofiutants reguiated under PSD)
Project-Related Emissions Increase/Deacrease = Future Permitted Emissions - Baseline Aclual Emissions {for pollutants regulated under NNSR).
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Fumace No. 1 143.18 90.87 -52,32

Fumace No. 2 107.81 658.43 -41.48

Furnace No. 3 171.84 54.058 6778
DistributersfForehearths - #1 3.74 741 338
Distributers/fForehearths - #2 321 4.97 A
DistribulorsfForehearths - #3 3.50 (479 1.30
Letirs - #1 039 0.75 036
Lehrs - #2 a4 0.83 022
Lehrs - #3 3.50 0.68 019
Emementcy Generator 8 25656 2865
Project-Related Increases:| 9.85

Project-Related Decreases:) -201.59

Significance Threshold: 40 ~

Netting &nalysls Required? NO

' Bassline Actual Emissions of polfutants that ars regulated under Frevention of Significant Deterioration (PSD} 0D, P, P, H,S0, mist, and GHE) and Past Actual Emissions of pollutants that are
guiaked under Non-atial New Source Review (NNSR) (NOx, PMus, $T;,, and VOM) are calculaied using the facility's average annual glass protuction ratas (fons pulled) during the 24-month period
from January 2010 through December 2011, '
2 The Fumace emission faciors used 1o calcuiate Baseling Actual or Past Actual Emissions are the foliowing:
PM f PM o 7 PMas Envission faclers for filterable PM (FPM} are Dased on e slack fests perfomed at each Fumace bafore or duning the baseline period {tests canducled 522 »
18418 and 7/28 - 7/28/11). To derive 3 single FPM factor for each Furmace, the faciors from the stack tests are weighted based on the refative glass
throughput during the periad of time over the project baseline when each faclor was in effect. Tolal PM {TPM) factor assumes that condensable PM {CPM) is
18.7% of TPM, based on 2010-201 1 compliance test results for the group of similzr regenerative Fumaces across SGCI's fieet (produciag Fiint or Georgia Green
glass and using 20% - 4036 cullet). PM (o and PMy g factors also assume that 95% of FPM is FPMy and 91% of FPM is FPMy s, consistent with AP-42 Table
11.18-3.
SC,: Emission factors are based on the stack tests performed at each Fumace befcre or during the baseline period (tesis conducied 9/29 - 10/1/08 and 7/28 - 7/29/11). Ta defive a
single factor for each Furnace, the factors from the stack testa are weighted based on the relative glass throughput during the period of time over the project baseline
when each factor was in effect.
NOx: Fumace § emission facteris based on compliance testing performed on B/4/08, since subsequent NOX lesting has not been performed on the Fumace. The Fumace
2 and 3 NOx emission faclors are based on the stack tests performed at each Fumace before or during the basefine period {tesls conducted 9725« 10/1/09 and 7/28 - 7/28/11),
To derive a single factor for sach Fumnace, the faciors from the stack tests are weighted based on the relative glass throughput during the period of time over the
project baseline when each facior was in effect,
H.SO, mist Emission factor is derived from the average of stack testing rasuits for the group of similar regenerative Fumnaces across SCGI's fieet {producing Flint or Georgia Green
glass} over the 2010 - 2011 imeframe,
VOM, CO: Emission factors per AP-42, Section 11,18, Table 11.15-2, 10/86.

3 Postproject emissions of poliutants that are regulated under PSD (CO, PR, PMyg, H:S0, mist, and GHG} are future projested actual emissions after the projert, Post-project smissions of pollutants that are
regulated under NNSR (NOx, PM, 5, 505, and VOM) are future permitted emissions, ’

4 post-Project Emissions are calculated based on the post-project maximum annual pull rates for Fumaces #1, #2, and #3. All other production rates are lncreasad in proportion to the increased glass pull

ate across the Fumaces. Fost-project Fumace emission factors reflect GCD conirols:

PM 7PMyo/ PMys Post-profact emlission factors for filterable P (FPM) from sach Fumace are based on the GCD Jimit IV.8.c). Total PM (TPM) factor assumes that CPM is 31%
of TPM for Fumace #1, 39.4% of TPM for Fumace #2, and 33.3% of TPM for Fumace #3, conservatively assuming that CPM emissions remain unchanged from
the rasuits of the most secent stack tests. PM y and PMa g factons also assume that 75% of FPM is FPM,, and 53% of FPM is FPM, e, consistent with AP-42
Tablz 11.15-3 for an ESP-controlled Fumace,

SO; Post-project emission facfors are based on the GCD fimit of 50 ppra (for a pra-control SO, concentration less than 187 pprmv) and on the expected performance of the dry

scqubber o be instalied @s part of the proposed project, given the expadted infet S0, concentrations at each Fumnace taken from the most recent stack test results,

NOx As specified by GCD, M.7.4.

HySOu mist: Postproject emission factar is based on recent stack testing results of other SGCI Fumaces with SO, contrels while accounting for expected vanability of Fumace

operation.

VOM, CO: Emission faclors per AP-42, Section 11,15, Tatle 11.15-2, 10/86.

% Project-Related Emissions Increase/Decrease = Fulure Projected Actual Emissions - Baseline Actual Emissions (for poliutants regulated under PST)
Project-Related Emissions Inerease/Decrease = Fulure Permilted Emissions - Pest Aclual Emissions {for poliutants regulated undar NNSR).
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Fumnace No. 1 .24 1388 .84
Fumace No. 2 §.59 022 383
Fumace No. 3 7.19 .86 288
Distributers/Furghaarths - #1 0.21 0.3¢ 818
Distributors/Forehearths - #2 0.18 0,27 048
Distributors/Farehearhs - #3 0.1g 0.26 607
tetrs - #1 .02 0.04 Q.020
Lahrs - #2 0.02 0.03 a.012
Lefs - #3 0.03 0.04 Q.00
Emergency Gengrator 3] .54 3.54
Project-Related Increases: 13.88

Project-Ratated D 8.60

Significance Threshold: 40

Hetling Analysis Required?, NO

" Baseline Actual Emissions of poifutanis that sre regudaled under Prevention of Significant Deterdoration (PSD) (CO, PM, Pidg, H,50, mist, and GHG) and Past Actual Emissions of poliutants that are
regulated under Non-altainment New Source Review (NNSR} (NOx, Pibs, S0y, and VOM) are caleulated using the facility's average annual glass production rates {fons pulled) during the 24-monih petiod
from January 2010 through December 2011,
? The Fumace emission factars used 1o caloulate Baseline Actual or Past Actual Emissions are the following:
M/ PMyo f PMas Emission faciors for filterable PM {FPM) are based on the stack lests performed at each Furace before or during the bassline period (lests conducted 9/28 -
1041109 and 7128 - 7228/11). To derive a single FPM factor for each Fumace, the factors from the stack tests are weighiad based on the relative glass
shroughput during the period of Eme over the project baseline when each factor was in effect. Total FM (TRM) factor assumes that condansable PM (CPM) is
18.7% of TPM, based cn 2010-2011 compliance test results for the group of similar regenerative Furnaces acress SGCYs fleef (producing Flint or Georgia Green
olass and using 20% ~ 40% cullet). PR 19 and PMy5 factors also assume that 95% of FPM is FPMyg and 913 of FBPM is FPM; 5, consislent with AP-42 Table
11,153,
S0y Emission faciors are based on the stack tests performed at each Fumace before or during the basaline period (lasts conducted 8/29 - $0/1/09 and 7/2B - 7/29/11). To derfve a
singte factor for each Furnace, the factors from the slack tests are weighied based on the refativs glass throughput during the period of time over the project baseiine
when each facior was in effed.
NOx: Fureace 1 emission factor is based on compiiance festing performed on 8/4/08, since subsequent NOx testing has not been performed on the Fumace, The Fumace
2 and 3 NOx emissien faclors are based on the stack tests perfonmed at each Fumace befora or during the basefine period (fests conducted 9725 - 10/4/09 and 7428 - 7/29/11).
Ta derive a single faclor for each Fumace, the factors from the stack tests are weighted based on the refative glass threughput during the period of tme over the
praject baseline when each factor was in effect.
HA0, mist: Emission facier is derived from the average of stack lesting results for the group of similar regenerative Fumaces asross SCGI's fleet (producing Flint or Georgla Green
glass) over the 2040 - 2011 tmeframe.
VO, CO: Emission factors per AP-42, Section 11.15, Table 11.15-2, 10/86.

2 post-project emissions of pollutants that are regulated under PS0 {CO, PM, PMyg, H.80, mist, and GHG) are fulure projected aclual emissions affer the project, Post-project emissions of poliutants that
ang regulated under NNSR (NOX, PMas, SO, and VOM) are future permitied emissions.

4 past-Project Emissions are calculated based on the post-project maximum annual pull rates for Furnaces #1, #2, and #3. All other production rates ara intreased in proportion to the increased glass pull

rafe across the Fumaces. Post-project Furnuce emission factors reflect GCD controls:

PM {PMsp/ PMzg Post-project emission faclors for fillerable PM (FPM) from each Fumace are based on the GCD Imit [IV.9.¢). Total PM {TPM) faclor assumes that CPM I8 31%
of TPM for Fumace #1, 33.4% of TPM for Fumace #2, and 33,3% of TPM for Fumace #3, conservatively assuming thal CPM emissions remain unchanged from
the resulis of the most recent stack tests. PM yo and Py factors also assume that 75% of FPM is FPM,g and 53% of FPM is FPMy s, consisient with AP-42
Table 11.15-3 far an ESP-controlled Fumacs.

80, Post-project emission faciors are based on the GCD imit of 50 ppm (for a pre-control Gy concentration Jess than 167 ppmvy) and on the expected performance of thes dry

scrubber to be installed as part of the proposed project, given the expeded inlet SO, concentrations al each Fumacs {aken from the most recent stack test rasults,

NOx: As specified by GCD, V.74l

H80, mist: Post-project emission factor is based on recent stack testing resulis of other SGCI Fumaces wilh SO, conlirols white accounting for expected variability of Fumaca

operation.

VOM, CO: Emission faclors per AP-42, Sevtlon 11,15, Table 11.15-2, 10/86.

5 Project-Related Emissions IncreaseiDecreass = Future Projected Actual Emissions - Baseline Actual Emissions (for poliutants regulated under PSD)
Psojoct-Retated Emissions Inorease/Decrease = Future Pesmitted Emissions - Past Actual Emissions {for poliutants regulated under NNSR).
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Baseline Actual / Past Actual Emissions
Bageline J Past Actual Thoughput®? Factors®! Basuline Actual { Past Actual Emissions (TPY]
Protoss Matarial Quaniily Unit PM PMp  PMp SO, NOx H&?:‘ VOM  CO  EFUnis| PM  PMp  PMhs SO ROx H,fﬁg‘ VoM €0
[Farnace #1 Glass 73431 tondyr 6.51 048 0.47 1.01 ».00 0.24 [¥] 0.2 bion 18,74 17.87 17.36 3708 14538 874 7.34 7.34
Fumace #2 Glass 65,895 tankt 0,56 0.54 0,52 1.48 228 0,24 02 a2 ibfion 18.54 17.78 $7.48 48.83 10741 7.84 6.59 6.59
Furmace #3 Glass 912 feniyr 0.59 0.57 0.55 1.9% 478 .24 0.2 a2 ion 2128 2042 1073 7160 J7i84 BSEG 7198 748
Fyrnace #1 » Foreheardtt/ Distributers Natural Gas 747 mmefiyr 7.8 76 786 06 100 - 58 84 I/mmsal | 028 028 0.28 0.02 874 - ozt 3.14
Furpace #2 - Foreheanh / Distibutars Nalural Gag 64.2 mmclyr 76 78 78 06 100 - 8.5 84 pimmeef | 024 024 0.24 0.02 3zt - (A1) 259
Furnate #3 - Forehesrtt / Distribulors Nalural Gas na mmctiyr 78 7.6 7.6 05 100 - 6.6 84 Inimeasel o2r 027 Q.27 0902 IE0 - AL 204
| Handling #atorial 2,891 ibs of Uncon PM 0.01 0,01 0.01 - - - - -~ ot mat .01 001 0.01 - - - - -
Furpace #1 -~ Lehrs Nalural Gas a7 mmeiiyr 78 78 6 o8 100 - 85 B84 Ibimmsel | 0.03 0.03 0.03 Q002 0383 - 0.02 0.33
Furnace #2 - Lelrs Nalural Gas B.16 omclyr 18 78 7.5 0.6 100 - 55 84 {ufmimscl DO3 0.03 0.03 6002  0.408 o 002 0.34
Furnaca #3 - Lahrs Naiural Gas 10.08 mmethr 7.8 78 78 X3 100 o 55 B4 Ifmmsef | DG4 0.04 0.04 0.003 0504 - .03 0.42
ndold Swab - Furnate il Solvent 8574 1o of material 0.8 0B 0.8 - - - - - lobmal | 380 380 3,80 - - - - -
Mold Swab - Fumnace #2 Solvent 7,829 1b5 of malarial 0.8 08 0.9 - - - - - Tl mat 357 357 3.87 - - - -
Mold Swab - Fumnate #3 Solvent 8679 ibs of malarial 0.9 0.9 0.9 - v e - - b mal | 3.91 3.81 3.01 - - - - o
Hot End Crating - Fumage #1 TC-1a0 6,568 1bs of malerial .24 0.24 .24 - - - - - {b/b mat 0.84 084 - - - -
ot End Coaling ~ Fumace 2 TC-100 5,372 1bs of maledal Q.24 024 0.24 - - - - - 161k mal 0.6 0.78 - - - -
ol End Cosling - Furnace #3 TC-100 6,508 1bs of malerial 0.24 0.24 0.24 - - - - - fpAbmal | 0.83 0.83 - - - -
Furnace #1 - Mixers Raw taterals 65,441 ibs of material .15 0.07 0.1 - ~ - - - (bftent 121 - - - -
{Furmace 42 - Mixers Raw Materials 58,719 {bs of material 0.15 0.07 001 - o - - - Ibkort 121 e B - -
Furnace #3 ~ Mixers Rav Matertals 4,080 (s of maltedet 0.15 4.07 0.01 -~ ~ - - - loftont 1.21 - ~ - =
Total Baseline Actyal Emission 434,68 5,15 5=
HNoles:
{1 dine Actual Emi of | that are f under Prevention of Significant Delerioralion (PSD) (GO, PM, PM 15, HzS04 mis], and GHE) and Past Aclual of f ihalare } under M ] New Source Review (NNSR)

{NOx, PMys, S0O;, and VO] are calculated using the faciiily's aversge annual glass produstion rafes {lons pulled) during the 24-manlh period from January 2010 through December 2011, Emissions are calculaied using (he produclion sate over the baseline
actual/ past actual period applied 1o ihe respective emission facior.
{1} Emission factors are 1aken from the following;
-Glass Furnases
Pt S P/ PMy st Emission factors for fillerable PM (FPM) are based on the stack tests performed al each Furnace during Ihe baseline period (lests contucled 8/2% - 1071/09 and 7/28 « 7/29/11). To desive 8 single FPHM
Taclor for each Furnace, the factors fram the slack tests are waighted based on the relative glass throughput during the pedod of fime over the project baseline when each factor was In affect. Total PM
(TPM) facior assumes that condensable PM (CPM) Is 18.7% of TPM, based on 2010-2091 compliance test resulls for the group of similar regenerative Furnacas acrass SGOI's fleed (produeing Filnt or
Gueorgia Gieen glass and using 20% - 40% cullal). FM yp and PM, s Jaciors ajso assume that 959% of FPR Is FPM | and 91% of FPM Is FPMy 4, consisient with AP-42 Table 11,153,

£0;: Emission factors are based on {ho stack tesis performed at each Furnace during the baseline period (lests conducled 2729 - 10/1/09 and 7/28 - 7/29/11). To derive & single factor for each Fumace, {he
factors from the stack tests are welpied based an the relative giass throughput durdng the perled of fime over the profect baseline when each factor was in effect,

NOx: Furnace 1 emission factor is based on compliance testing perforaterd on 64108, since subsequent NOx testing has nof been performed on the Futnace, The Fumace 2 ang 3 NOX emission faclors are hased
on the stack lests performed at each Furnace during the baseline peded (lests conducted $/28 - 10/1/08 and 7/28 - 7/29/11). To derlve a single factor for each Furnace, Ihe factors from the siack lests tre
woighied based on the relativa glass throughput during the period of time over tha project baseline when each factor was In oifect,

H:S0, misl: Emission facter is derived from the average of stack lesting resulls for the group of similar regeneraiive Furnaces ac0ss SCGGI's feet (producing Fiint or Georgia Green giass) over the 2010 . 2041
. timeframe,
VOM, CO: Emission faclors per AR-42, Seciion 11.15, Table 11.15-2, 1088,
-Forehearths / Distibuiors / Lehrs
Factorz from AP-42, Tables 1.4-1 and 3.4-2.
-Muld Swab, Hol End Coating
Emission factors are updsled compared to those used proviously In CAAPP Permil 95090177 (Condifions 7.2.12,a and 7.3,12,a) and sonsinuction penmil 07050050, based on updaled informalion regarding
operalions. Hol end coaling faclor reflects the use of C4 hoods al {he Dollon facllity.

- Winers
ians are calcul based on a caplure efficlency of: €%  using the unconlrolied emission faclor shown.
Caplitred emissions are calculated hased on a tataf dust collector deslgn alr flow of; 10520 efm
Bnﬁ & coliector quifet gealn foading of; 4.9¢3 ar/el
- Malarial Handling: f:123 as by CAAPP Permit 95090177 Conditlon 7.8.12.2. Emissions sre based an hours of operation and will not increase a$ a resulf of the proposed project since raw matertal

" handling was opecated continuously during tha baseline pariod,
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Post-Project Emissions 383 ipd
Post-Project Throughput®) Isclon Eactors™ Posi-Profect Emisslons {TEY)
Process Material Thoughput unit B PMo  PM 80, NOx "% yow  go EFumis| PM PMo  PMs SO NDx “'ﬁ?‘ VoM €0
Furnace #1 Glass 139,795 {ankr 0,28 0.24 .20 0.55 1.36 0.10 [¥3 02 bhion 2027 16,78 13.70 3868  90.87 .88 13.98 1388
Furaace #2 Glass 102,200 {onkye 0.33 0.28 0,24 0.81 1.30 0.40 0.2 02 ibiton 16.86 14.31 12.06 $1.45  66.43 811 022 1022
FUritees #3 Glass 98,550 lonye 038 0.25 0.21 109 1.30 .10 QZ 02 Iiton 14,78 1232 1015 53.71  64.06 453 986 6.86
Furnace #3 - Forehearth / Distributors Nalural Gas 142 amefiyr 7.8 18 78 0.6 100 - 55 84 o/mmscl | 054 0.54 .54 .04 731 - ¢.38 5.97
Fumace #2 - Forehearh / Distrbutors Nalutal Gas 499 mmeiyr 7.8 18 78 [X:3 100 - 55 84 Ibimmset | 008 0,38 0,38 9,03 497 - 027 4,18
Furnace #3 - Fareheanh / Disitibutors Nalurai Gas 6 mmeiiyr 78 18 76 0.6 100 i 55 B4 Ibfmsef | 036 .38 Q.36 |5 478 - Q.26 4,03
Matesal Handling Material 4560 los of Lincen PM 001 0.01 0,01 - - - - - b mat | 0.02 0,02 Q.02 - - o - -
(Fumace #1 - Lehys Naiural Gos 14,898 MGTyT 7.6 78 76 08 100 - 55 84 Iofmmsef | 0.05 006 Q.06 0.004 0748 - 0,04 063
Furnace #2 - Lefrs Nalural Gas 12.60 mmeiiyr 78 7.8 76 0.5 100 - 5.5 84 pfomsef | 0.05 0,05 005 D.004 0832 - 0.03 0.53
Fumece 83 - Lehrs Natural Gas 13.82 ramcffyr 78 78 78 a6 100 - 8.8 84 bfmmscl | 008 .05 405 0.004 0891 - 0.04 0.58
Mold Swab - Fumace #1 Solvant 16,514 fos of matedallyr s3] a9 ek} . - - - - {bAb mat 7.43 T.43 743 - - - - -
Mald Swab - Futaace #2 Solvent 12,208 168 of mafedalyr 0.8 a4 as - - - - - Tolbmat | 5.83 653 5,53 - - - - -
Meld Swab ~ Fumnace #3 Salven{ 11,894 1bs of materaliyr 0.9 &) a8 - - - - - Juib raat 545 636 535 - - - - -
Hot End Coaling - Furnace #1 TC-100 13.266 les of matarialiyr 024 0.24 0.24 - d - - - Taab mat 1,58 1.58 159 -~ - - - e
Hol End Coaling - Furnace #2 FC-100 9,883 {bs of matadaliyr 0.24 024 0.24 - - - - - 1ol mat 1.8 1.19 - - - - -
Hot End Coating - Fumace #3 TC-100 2467 1bs of matesdalyr 024 0.24 0.24 - - - - - b mat | 114 1.14 - - - - -
Fuinace #1 - Mixers Raw Maltedals 124,584 Ibs of mataralyr 018 .07 a,01 - - - - - ibton 1.28 110 o - - - -
Furnace #2 - Mixers Raw Malerials 91,070 Ibs of matenalyr o5 8,07 0,01 - - - - - ibiton 126 1149 By - - - -
Furnace #3 « Mixers Raw Maferfals 87,830 Ibs of matadallyr ¢A5 0.07 0,61 - - - - - ibfton 128 118 - - - - -
Emergency Genesalor Diesel fuel 750 W 0.20 0.20 020 000738 64 - 1.3 X3 glkwhr | Q.08 008 003 266 - 054 145
Scrubber Silo Particutate 1.214 1,000 malerialyr | 0,00236 00036 00036 - - - - - bA.Ge0 b 0.002 .002 - - - - -
E5P Dust Silo Pailiculate 2,545 1,000 1b mﬂnrfalfyr 00038  0.0036  0.0036 — - o ~ - 1b/1.000 1 0.005 ~ - - —~ o=
Total Post-Project Emission AV £ 3,8
Holes?
(a) Post-projact emizsions of poll {hal are I under Prevention of Slgnificent Detedoraiion (PED} (SO, PM, PM g, HyS04 mist, and GHG) ore future Piojectad Actual Emissfons after the project,
Poshprajsct of poliot that are lated under Non New Souice Review (NNSR) (NOx, PM 35, S0, and VOM) ase future Permilled Emiasions,

b} Post-Project emisSlon faciors are taken from the following:
«(3lass Furnace
BM 7 PMp i PV, e Post-project emission factors for Miterable PM (FPM) fiom each l-urnace are based on $ho BCD fimit [IV.8.c]. Total PM (TPM) faclar assumes lhat CPHA is 31% of TPM lor Furnace #1, 35.4% of TPM for

Fumace #2, and 33.3% of TPM for Fumnace #3, cor that CPM emissions remain anchanged [rom the resulls of the most recent sfack lests. PM 5 and PM; 5 faciors alsa assume that

75% of FRM is FPMyg and 533 of FPM Is FPM 5, cons!s‘enl wuh MP-42 Table 11.15-3 for an ESP-conlralied Furnace,

S0,: Post-prejact emission faclors are based on the GCO limit of 50 ppm {for a pre-conirel $02 conceniration fess than 167 ppmy) and on ihe expester parformance of the dry scrubber {o be instalied as parl of

the propesed project, given the exy inket SO, at sach Furnace laken from the most receni stack tost resulls.

NOx: As specified by GCO, V. 7.4d.iL,
Ha50, mist: Post-project emission facior is based on recent slack lesting rasults of olher SGCI Furnaces wilh SO ; contrals while szcounting far expesied variabilily of Furnace operation.

VOM, CO; Factars from AP-42, Table 11.15-2.
-Forehearhs / Disidbuter 7 Lehr
Fattors from AP-42, Tables 1.4-1 and 1,442,
~Mald Swab, Hot End Coaling
Eminsion faciors are updated compared 1o hose used previously in CAAPP Permit 95080177 (Condilions 7.2.12.a and 7.3.12.a) and construclion permit 07050050, bosad on updated informalion regard
operations. Holend coafing fuctor reflects the use of C4 heods at the Dolton facility,

« Mixars
4] ¢ are based oo a capture eliitlency of: 99%  using the iroll ission faclor shown.
Caplured emissions are calculated based on a tolal dust collector design afr fow ol 90,520 Glin
and a collector outlet grain loading of: Tg08. et
- Malerial Hangling: ate das Ified by CAAPP Parmil 85040177 Condllion 7.6.12.a. Emissions are based on hours of eperalion and will nof Inciease as a rasull of the propesed project since raw materdal

handing was operaled continuously during the baseline pedod,
- Serubber Silo and ESP Sife
Emigsion factors from AP-42, Table 11.26-1 for slorage bin loading. Faclors conservalively assume PM = PM 19 = Phg.
- Emergency Generator
P, NOx, VOC, and CO faciors are based on the aliowabls limils for Tier 2 engines actording (o 40 CFR 60,4202{a)(2). NOx facior s based on he NMHG + NOx Hmit; VOM facler s based on the
Tier 1 aliowable imit for HC; SO, faclor taken from AP-42 Table 3.4-1. Faclor assumes use of diesed fuel vath 15 ppmt Sulfur content. and conversion faclor of 0,608 kgfw- hr f Ibihp-hr per Note (o} of AP-42
Table 3.4-1, Emisslons assume an annual engine runtime of; 00 heiyr, consistent with USEPA memo "Caleulating Potentiel te Emit for f 6, 1995).

ing

££00000 860100-2102-G4-vd3
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BASELINE ACTUAL GHG EMISSIONS CALCULATIONS

Subp: 2 G ula i M oda
CO, = 1%10™ * Fuel " HHV * EF
Natura
COy= 42,193.40 metric tons
Fuel = 774,127,785 sef ({based on annual average actual NG usage during baseline period)
HHY = 1.028E-03 MMBtufsct (default value from Table C-1)
EF = 53.02 kg CO2/MMBlU (defautt vatue from Table C-1)
Subpart C CH, and N0 Calculation Methodology (Eq. C-8)
CH, or N;O = 1x10° * Fuel *HHV * BF COse = Emissions in metre tonsfyr * Global Warming Potential
Natural Gas
CHy= 0.80 metric tons
CQO.8 for CHy= 16,71 metric tons GWPa = 21
N0 = 0.08 metiic.lons
COqe for NO= 24,67 metric tons GWP 0= 310
Fuel= 774,127,786 sct {based on annual average actual NG usage during baseline period)
HHV = 1.028E-03 MMBtwscf (default value from Table C-1)
EFgue = 1.00E-03 kg CHA/MMBIU {(default value from Table £-2)
EFye = 41.00E-04 kg N2O/MMBIu (default value from Table C-2)
Subpart N CO, Calculation Methodology for Use of C te-Based Raw

For purposes of estimaling baseline emissions, the CO , emissions are caleUlated using the avérage usage of each carhonate-based material ¢harged to each furnace over the baseline period.

Ecoz = 8,897 metic tons
Eq, N-1
< 20001
Ecor= Y MF;*| Mi* = |* EF/* F,
= 2205
Whete:
Eepp = Process emissions of CO, from the furnace (metric tons)
n= Number of carbonate-based raw materlals charged 1o the furnace
Annual average mass fraction of carbonale-based mineral ' in carbonate-based raw material "* {percentage, expressed as a decimal)
MF; = NOTE: a value of 1.0 can be used as an alternative lo data provided by the raw material supplier.
M, = Annual amount of carbanale-based raw material ‘" charged to fumace (lons)
2000/2205 = Conversion facter to convert tons to melric tons
EF, = Emigsion faclor for carbonate-based raw malerial i", (metric ton CO , per melric lon carbonale-based raw material as shown in Table N-1 to Subpart N)
Fi= Fraction of calcination achieved for carbonate-based raw material 'i", assume 1o be equal to 1.0 (percentage; expressed as a decimal)
TonsfYear
€D, Emission Factor Tons/Year Charged |Tons/Year Charged to] Charged to
Raw Material {metric tons CO/metric ton materlal) 1o Furnace #4 Fumaces #2 Furnaces #3

Limastone- CaCOy 0.440 10,473 9,640 10,192
Dolomite- CaMg(CO;); 0,477 0 0 0 The mass fraction of carbonate-based mineral in the raw
Sodium-carbonate/ material {(MF)) was conservatively assumed 1o be 100%
soda ash-NACO, 0.415 12,632 11,486 12,144 10 estimale emissions,

* Average annual usage during baseline period,
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Subpart C Tier 1 CO, Calculation Methodology (Eq. C-1)
CO, = 1x10™* Fuel * HHV * EF
Naturg| Gas

£0, = . 12,805.35 mattic tohs

Fuef= 234,940,804 sef

HHV = 1.028E-03 MMBtufsef
EF= 53.02 kg CO2/MMBtU

Subpart C CH, and N0 Calculation Methodology {Eq. C-8}
CH, or N0 = 1102 * Fuel *HHV * EF

Natural Gas
CHy= 0.24 metric tons
GO for GH,= 5,07 melric tons
NO = 0.02 metric tons
CO8 for N,O= 7.49 metricions
Fuel = 234,940,804 scf
HHY = 1.028E-03 MMBIu/sch
EFcpg= 1.00E-03 kg CH4/MMBIU
EFpn = 1.00E-04 kg N2O/MMBlu

{hased on annual average actual NG usage during baseline period)
{default value from Table C-1)
{default value from Table C-1)

CO,e = Emissions in metric tons/yr * Glubal Warming Potential

GWPpy = 21

GWP0 = 310

(based on annual average aclual NG usage during baseline period)
{default value from Table C-1)

{detault value from Table C-2}

{default value from Table C-2)
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PROJECTED ACTUAL GHB EMISSIONS CALCULATIONS

Subpart C Tier 1 CO, Caleulation Methodology (Eq. C-1)
€O, = 1x10% * Fuel * HHV * EF
Naivral Gas
Oy = 68,803.18 melric tons
Fugl= 1,262,338,130 scf {pased on projected actual annual production)
HHV = 1.028E-03 MMBlu/sch {defaull value from Table C-1}
BEF = 53,02 kg CO2MMBIL {default vaiue from Table C-1)
Subpart C CH; and N0 Calculation Methodology (Eq. C-8)
CHg or N0 = 45107+ Fuel *HHV * EF COze = Emissions in metric tons/yr * Global Warming Petential
urg! Ga:
CH, = 1.30 meiric tons
COge for Ciig = 27.25 malric ions GWPo = 21
N:O = 013 melric tons
COe for NyO= 40,23 melric ons CWP0= 3o
Fugl= 1,262,338,139 scf (based on projected aclual annual production)
HHY = 1.028E-03 MMBtufscf {default value from Table C-1)
EFcu = 1.00E-03 kg CHAMMBIY {default value from Table C-2)
Efan = 1.008-04 kg NZOMM Blu {detault value from Table C-2)
Bbpart N CO; C. [ation Methodology for Use of Cart B i Rawe M I
For purposes of projecled actual GHG emi forthe facility, the COy are tated using the proj 1 usage of each carl based material charged o each furnace in a yearn
Eooz ™ 18,837 meiric tons

Eq. N-1

Ecoz= "y MF:* 16+ 200« prx
=1

2205

Where:

z = Process emissions of CO; from the furnace {metric fons)
o= MNumber of carbonate-based raw materials charged to the fumace
Annual averape mass fraction of carbonate-based mineral " in carbonate-based raw maledial *" (percentage, expressed as a decimal)
MF; = NOTE: a value of 1.0 can be used as an alternative 1o data provided by the raw malerial supplier.
M, = Annual amourit of ¢arb based raw ial " charged to fumace {lons)
2000/2205 = Conversion factor {o canverl tons to metric tons

EF = faclgr for carbanale-based raw material 'i*, {metric fon GO, per melric fon carbonate-hased raw material as shown in Table N-1 {o Subpart N)
F = Fraction of cal ion achi 3 for based raw material "i", assume to be equal to 1.0 (percentage, expressed as a decimal)
Tons/Year
C0; Emisslon Fastor Tons/Year Charged | Tons/Year Charged | Charged to
Raw Material {mntric tons COJ/metric ton material) fo Furnace #1 to Furnaces #2 Furnaces #3
timesfonz- CaCO, 3440 19,938 14,951 13,068
Dolomite- CaMg(CTy), 0.477 0 0 0 ‘The mass fraclion of carbonate-based mineral in the raw
Sodium-carbonate/ malterial (MF) was conservatively assumed {o be 100%
sada ash-NACO; 0415 23,857 17,814 16,642 to estimale emissions.
* Projected annual usage based on line usage x projected glass pull rate/baseline annual giass pulf rate.
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Subpart C Tler 1 G0, Caleulation Methodology (Eqg. C-1}
CO, = 1107 ~ Fuel * HHV * EF

Nalural Gas
cop = 20,660.45 metric tons
Fuel = 379,059,160 scf
HHY = 1.028€-03 MM Btu/sef
EF = 53.02 kg COZMMBIU

Subpart C CH, and N,O Calculation Methodology (Eq. C-8)
CHaor N;0 = 1x10™* Fuel *HHV * EF

Nalural Gas
CHy= 0.38 metric tons
COze for CHy = 8.18 metric tons
NO = 0.04 melricions
COge for N;O= 12.08 mefric ons
Fuel= 378,059,160 scf
HHV = 1.028E-03 MMBtu/sct
EFpus = 1.00E-03 kg CH4/MMBIU
EFo = 1,00E-04 kg N2O/MMBLY

i

Subpart € Calculation Methodology for CO2 frem Sorbent (Eq. C-11)
GO, =0.91 * Sorbent Use * R > [MWena / MWgbend

Sada Ash Sorupbing of 502

CO, = 229 metric tong
Sorbent Use = 807 onjyr
R= 1.0
MWeoa 44
MWyazoon 105.98

Subpart C Tier 1 CO; Calculation Methodology (Eg. C-1b)
CO, = 1x10° * Fuel * EF

Diesel
Cop = 95 metric tons
Fuel= 1,280 MMBl
EF= 73.96 kg CO2IMMBLU

Subpart C CH, and N,O Calculation Mathodology (Eq, C-8b)
CHy or N;O = 1x107 * Fuel * EF

Diasel
CHy= 0.00384 metric fons
COze for CHy = 0.08 melricions
NaQO = 000077 etric tons.
CO,e for Noo= 0.24 metric tons
Fuel= 1,280 MviBlu
Efcs = 3.00E-03 kg CHAMMBIY
Efjpo= 6.008-04 kg N2OMMBIY

{based on projected actual annual production}
(defauit vaiue {rom Table C-1}
(defaull value from Table C-1}

COe = Emissions in melric fonslyr * Global Warming Petantial

GWPgg = 24

GWPuo = 310

{based on projected acluat annual production}
{detault value from Table C-1)

{default value from Table C-2)

{defaull value from Table C-2)

{based on projected actual annual production}

[mof GO, released 7 mol SO; captured)

(based on projected aciual annual production)
(default value from Table C-1)

CQqe = Emissions In metric fonsfyr * Globat Warming Petential

GWPu = 21

CWPyn = 310

{based on projected gctual annual production)
{default vajue from Table C-2)

{default vajue from Table C-2)

EPA-R5-2017-001098_0000038



s

EPA-R5-2017-001098_0000039

Application for Construction Permit

Appendix C

Approval of Request to Use Alternative Control Technology

ENVIRON



